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2.0 Learning outcomes 
 

After completing this lab, students should be able: 

1. Use Visual Studio to create  a simple graphics simulation using OpenGL 

2. Understand the principle of Visual C++ and OpenGL in creating games 

3. Develop a simple game engine using open source tools 

 

3.0 Software 
 

1. Visual Studio C++ 

2. OpenGL library 

 

4.0 Theory 
 

Design 

The OpenGL specification describes an abstract API for drawing 2D and 3D graphics. 

Although it is possible for the API to be implemented entirely in software, it is designed to 

be implemented mostly or entirely in hardware. 

 

The API is defined as a number of functions which may be called by the client program, 

alongside a number of named integer constants (for example, the constant 

GL_TEXTURE_2D, which corresponds to the decimal number 3553). Although the function 

definitions are superficially similar to those of the C programming language, they are 

language-independent. As such, OpenGL has many language bindings, some of the most 

noteworthy being the JavaScript binding WebGL (API, based on OpenGL ES 2.0, for 3D 

rendering from within a web browser); the C bindings WGL, GLX and CGL; the C binding 

provided by iOS; and the Java and C bindings provided by Android. 

 

In addition to being language-independent, OpenGL is also platform-independent. The 

specification says nothing on the subject of obtaining, and managing, an OpenGL 

context, leaving this as a detail of the underlying windowing system. For the same reason, 

OpenGL is purely concerned with rendering, providing no APIs related to input, audio, or 

windowing. 

 

 

  

   



Development 

OpenGL is an evolving API. New versions of the OpenGL specification are regularly 

released by the Khronos Group, each of which extends the API to support various new 

features. The details of each version are decided by consensus between the Group's 

members, including graphics card manufacturers, operating system designers, and 

general technology companies such as Mozilla and Google. 

 

In addition to the features required by the core API, GPU vendors may provide additional 

functionality in the form of extensions. Extensions may introduce new functions and new 

constants, and may relax or remove restrictions on existing OpenGL functions. Vendors can 

use extensions to expose custom APIs without needing support from other vendors or the 

Khronos Group as a whole, which greatly increases the flexibility of OpenGL. All extensions 

are collected in, and defined by, the OpenGL Registry. 

 

Each extension is associated with a short identifier, based on the name of the company 

which developed it. For example, Nvidia's identifier is NV, which is part of the extension 

name GL_NV_half_float, the constant GL_HALF_FLOAT_NV, and the function 

glVertex2hNV(). If multiple vendors agree to implement the same functionality using the 

same API, a shared extension may be released, using the identifier EXT. In such cases, it 

could also happen that the Khronos Group's Architecture Review Board gives the 

extension their explicit approval, in which case the identifier ARB is used. 

 

The features introduced by each new version of OpenGL are typically formed from the 

combined features of several widely-implemented extensions, especially extensions of 

type ARB or EXT. 

 

 

  

  

   



5.0 Procedures 
 

1. Copy OpenGL library on my website link 

a. Copy all files inside “dll” into C:\Windows\System32 AND 

C:\Windows\SysWOW64 

b. Copy all files inside “header” into C:\Program Files (x86)\Microsoft Visual 

Studio 12.0\VC\include 

i. Depend on your Visual Studio version might different than the 

above stated. 

ii. Create also a new folder inside the directory called “gl”. 

c. Copy all files inside “lib” into C:\Program Files (x86)\Microsoft Visual 

Studio 12.0\VC\lib 

i. Depend on your Visual Studio version might different than the 

above stated. 

2. Open Up Visual Studio 

 

 
 

3. Running up Visual Studio 

   



 

4. Follow the instruction below: 
a) From File->New-Project 
b) Choose Win32 Console Application. Make sure you are pointing to Templates-

> Visual C++ 
c) Change the Project Name and click OK 

 

  

   



d) Click Next and make sure to let the setting as the following screenshot and hit 
Finish. 

 

5. At the Solution Explorer, Add new Source file at Source Files by RIGHT CLICK at 
Source Files - > Add –> New Item 

6. Add C++ File and you can change the cpp name and hit Add. 

 

  

   



7. Add the following stuff inside Source.cpp 

 

 
#include <iostream> 
#include <stdlib.h> 
#include <GL/glut.h> 
 
 
using namespace std; 
 
//Called when a key is pressed 
void handleKeypress(unsigned char key, int x, int y) { 
 switch (key) { 
 case 27: //Escape key 
  exit(0); 
 } 
} 
 
//Initializes 3D rendering 
void initRendering() { 
 glEnable(GL_DEPTH_TEST); 
 glEnable(GL_COLOR_MATERIAL); 
 glEnable(GL_LIGHTING); //Enable lighting 
 glEnable(GL_LIGHT0); //Enable light #0 
 glEnable(GL_LIGHT1); //Enable light #1 
 glEnable(GL_NORMALIZE); //Automatically normalize normals 
 //glShadeModel(GL_SMOOTH); //Enable smooth shading 
} 
 
//Called when the window is resized 
void handleResize(int w, int h) { 
 glViewport(0, 0, w, h); 
 glMatrixMode(GL_PROJECTION); 
 glLoadIdentity(); 
 gluPerspective(45.0, (double)w / (double)h, 1.0, 200.0); 
} 
 
float _angle = -70.0f; 
 
  

   



//Draws the 3D scene 
void drawScene() { 
 glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT); 
 
 glMatrixMode(GL_MODELVIEW); 
 glLoadIdentity(); 
 
 glTranslatef(0.0f, 0.0f, -8.0f); 
 
 //Add ambient light 
 GLfloat ambientColor[] = { 1.2f, 0.2f, 0.2f, 1.0f }; //Color (0.2, 0.2, 0.2) 
 glLightModelfv(GL_LIGHT_MODEL_AMBIENT, ambientColor); 
 
 //Add positioned light 
 GLfloat lightColor0[] = { 0.5f, 0.5f, 0.5f, 1.0f }; //Color (0.5, 0.5, 0.5) 
 GLfloat lightPos0[] = { 4.0f, 0.0f, 8.0f, 1.0f }; //Positioned at (4, 0, 8) 
 glLightfv(GL_LIGHT0, GL_DIFFUSE, lightColor0); 
 glLightfv(GL_LIGHT0, GL_POSITION, lightPos0); 
 
 //Add directed light 
 GLfloat lightColor1[] = { 0.5f, 0.2f, 0.2f, 1.0f }; //Color (0.5, 0.2, 0.2) 
 //Coming from the direction (-1, 0.5, 0.5) 
 GLfloat lightPos1[] = { -1.0f, 0.5f, 0.5f, 0.0f }; 
 glLightfv(GL_LIGHT1, GL_DIFFUSE, lightColor1); 
 glLightfv(GL_LIGHT1, GL_POSITION, lightPos1); 
 
 glRotatef(_angle, 0.0f, 1.0f, 0.0f); 
 glColor3f(1.0f, 1.0f, 0.0f); 
 glBegin(GL_QUADS); 
 
 //Front 
 glNormal3f(0.0f, 0.0f, 1.0f); 
 //glNormal3f(-1.0f, 0.0f, 1.0f); 
 glVertex3f(-1.5f, -1.0f, 1.5f); 
 //glNormal3f(1.0f, 0.0f, 1.0f); 
 glVertex3f(1.5f, -1.0f, 1.5f); 
 //glNormal3f(1.0f, 0.0f, 1.0f); 
 glVertex3f(1.5f, 1.0f, 1.5f); 
 //glNormal3f(-1.0f, 0.0f, 1.0f); 
 glVertex3f(-1.5f, 1.0f, 1.5f); 
 
 //Right 
 glNormal3f(1.0f, 0.0f, 0.0f); 
 //glNormal3f(1.0f, 0.0f, -1.0f); 
 glVertex3f(1.5f, -1.0f, -1.5f); 
 //glNormal3f(1.0f, 0.0f, -1.0f); 
 glVertex3f(1.5f, 1.0f, -1.5f); 
 //glNormal3f(1.0f, 0.0f, 1.0f); 
 glVertex3f(1.5f, 1.0f, 1.5f); 
 //glNormal3f(1.0f, 0.0f, 1.0f); 
 glVertex3f(1.5f, -1.0f, 1.5f); 
 
 //Back 
 glNormal3f(0.0f, 0.0f, -1.0f); 
 //glNormal3f(-1.0f, 0.0f, -1.0f); 
 glVertex3f(-1.5f, -1.0f, -1.5f); 
 //glNormal3f(-1.0f, 0.0f, -1.0f); 
 glVertex3f(-1.5f, 1.0f, -1.5f); 
 //glNormal3f(1.0f, 0.0f, -1.0f); 
 glVertex3f(1.5f, 1.0f, -1.5f); 
 //glNormal3f(1.0f, 0.0f, -1.0f); 
 glVertex3f(1.5f, -1.0f, -1.5f); 
 
 //Left 

   



 glNormal3f(-1.0f, 0.0f, 0.0f); 
 //glNormal3f(-1.0f, 0.0f, -1.0f); 
 glVertex3f(-1.5f, -1.0f, -1.5f); 
 //glNormal3f(-1.0f, 0.0f, 1.0f); 
 glVertex3f(-1.5f, -1.0f, 1.5f); 
 //glNormal3f(-1.0f, 0.0f, 1.0f); 
 glVertex3f(-1.5f, 1.0f, 1.5f); 
 //glNormal3f(-1.0f, 0.0f, -1.0f); 
 glVertex3f(-1.5f, 1.0f, -1.5f); 
 
 glEnd(); 
 
 glutSwapBuffers(); 
} 
 
void update(int value) { 
 _angle += 1.5f; 
 if (_angle > 360) { 
  _angle -= 360; 
 } 
 
 glutPostRedisplay(); 
 glutTimerFunc(25, update, 0); 
} 
 
int main(int argc, char** argv) { 
 //Initialize GLUT 
 glutInit(&argc, argv); 
 glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH); 
 glutInitWindowSize(400, 400); 
 
 //Create the window 
 glutCreateWindow("Create Box with Lighting"); 
 initRendering(); 
 
 //Set handler functions 
 glutDisplayFunc(drawScene); 
 glutKeyboardFunc(handleKeypress); 
 glutReshapeFunc(handleResize); 
 
 glutTimerFunc(25, update, 0); //Add a timer 
 
 glutMainLoop(); 
 return 0; 
} 
 
 
 
 
 
 
 
 
 
  

   



 

6.0 Discussion/Questions/Reports/Exercises 

 

Perform a team of 2 (minimum) to 5 (maximum) persons. I’m not tolerate for more than 5 

persons in one team. If it does, perform another/create another team. 

 

Name your team. This will be your Lab, Project 1 and Project 2 team members 

 

Answer this lab with your team. 

 

Explain in details exactly more than three pages with Century Gothic Font size 10 using 

Word Processor Editor (such as Microsoft Word, etc), explain as details as possible each 

OpenGL and C++ command created in the procedures? 

a. Put a front cover (any – as long containing your team members name, 

matric ID, and email addresses) 

b. Send through email at h.a.sulaiman@ieee.org under a Subject: [Game 

Engine Development] – Lab Module 1. 

c. Deadline is before the next lab session 29 September 2015 (Before 8 am) 
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